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REMARKS 

Prior to taking up the above-identified patent ^plication, tlie Examiner is asked to 
enter the above amendments to the claims. The pending claims are claims 1-87. Support for new 
claims 22-87 can be found throughout the specification, including the originally filed claims and 
drawings, as would be clearly understood by one of skill in the art. Examples of locations of 
support for these new claims are listed in the table below. 


Claim 22 

Support can be fomd, e.g., at page 6, line 18 through page 7, line 15; at page 
19, lines 14-20; at page 20, line 27 through page 21, line 2; and at page 26. line 
16 through page 27, fine 7. 

Claim 23 

Support can be found, e.g,, at page 6, Ime 1 8 through page 7, Ime 1 5; at page 
10, Ime 23 through page 11, line 2; at page 19, lines 14-20; and at page 26, line 
16 through page 27, line 7. 

Claim 24 

Support can be found, e.g., at page 6, line 1 8 through page 7, line 15; at page 
19» fines 1 4-20; and at page 26, fine 16 through page 27, line 7. 

Clami25 

Support can be fourui, e.g., at page 6, fines 1 8-25; at page 20, fine 27 through 
page 21, fine 18; and at page 26, fine 16 through page 27, line 7. 

Claim 26 

Support can be found, e.g., at page 6, lines 18-25; at page 20, line 27 through 
page 21 , line 18; and at page 26, line 16 through page 27, fine 7. 

Claim 27 

Support can be Found, e,g., at page 6, lines 18-25; at page 20, fine 27 through 
page 21, fine 1 8; and at page 26, line 1 6 through page 27, line 7, 

Claim 28 

Support can be found, e.g., at page 6, line 1 8 through page 7, line 1 5; at page 
19, fines 14-20; at page 20, line 27 through page 21, line 18; and at page 26, 
line 16 through page 27, fine 7. 

Claim 29 

Support can be found, e.g., at page 6, lines 18-25; at page 10, fines 5-10; at 


page 1 1, luies 19-28; at page 21, fines 19-26; and at page 26, fine 16 through 


04/23/01 19:38 FAX 612 305 122^ MllETING AND RAASCH !2l014 


Preliminary Amendment Page 13 fl5 

Timothy L. HOOPMAN ct al. 
Serial No.: 09/520,032 
Filed; 6 March 2000 

For TOOLS TO MANUFACTURE ABRASIVE ARTTCLES 



page 27, line 7. 

Claim 30 

Support can be fomid, e.g., at page 6, line 1 8 through page 7, line 15; and at 
page 26, line 16 through page 27, line 7. 

Claim 31 

Support cait be found, e.g., at page 6, line 18 tbrougji page 7, line 15; and at 
page 26, line ) 6 through page 27, line 7. 

Claim 32 

Support can be found, e.g., at page 6, lines 18-25; at page 7, lines 6-15; at page 
26, line 1 6 through page 27, line 7; and in originally filed clahn 1. 

Claim 33-43 

Support can be found, e.g., at page 28, Imes 12-1 7; and above with respect to 
clahns 22-32. 

Claim 44-54 

Support can be found, e.g., at page 28, lines 12-17; and above with respect to 
claims 22-32. 

Claim 55 

Support can be found, e.g^ at page 6, line 1 8 through page 8, line 24; at page 
1 9, lines 14-20; al page 20, line 27 through page 21 , line 2; at page 26, line 1 6 
through page 27, line 7; and in originally filed claim 6. 

Claim 56 

Support can be found, e.g., al page 6, line 1 8 through page 8, line 24; at page 
10, line 23 through page 1 1, line 2; at page 19, lines 1 4-20; at page 26, line 1 6 
through page 27, line 7; and in originally filed claim 6. 

Claim 57 

Support can be found, e.g., at page 6, line 1 8 through page 8, line 24; at page 
19, lines 14-20; at page 26, line 16 through page 27, line 7; and in originally 
filed claim 6. 

Claim 58 

Support can be found, e.g., at page 6, lines 18-25; at jpage 7, line 16 through 
page 8, line 24; at page 20, line 27 through page 21, line 1 8; at page 26, line 1 6 
through page 27, line 7; and in originally filed claim 6, 

Claim 59 

Support can be found, e.g., at page 6, lines 18-25; at page 7, line 16 through 
page 8, line 24; at page 20, line 27 through page 21, line 1 8; at page 26, h'ne 16 
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through page 27, line 7; and in original ly filed claim 6. 

Claim 60 

Support can be found, eg,, at page 6, lines 1 8-25; at page 7, line 1 6 through 
page 8, line 24; at page 20, line 27 through page 21, line 18; al page 26, line 16 
through page 27, line 7; and in origiimUy filed claim 6. 

Claim 61 

Support can be found, e.g., at page 6, line 1 8 through page 8, line 24; at page 
19, lines 14-20; at page 20, line 27 through page 21, line 18; at page 26, line 16 
through page 27, line 7; and in originally filed claim 6. 

Claim 62 

Support can be found, e.g., at page 6, lines 1 8-25; at page 7, line 1 6 through 
page 8, line 24; at page 10, lines 5-1 0; at page 1 1, Imcs 1 9-28; al page 21, Imes 
19-26; and at page 26, line 16 through page 27, line 7; and in originally filed 
claim 6, 

Claim 63 

Support can be found, e.g., at page 6, line 18 through page 8, line 24; at page 
26, line 1 6 through page 27, line 7; and in originally filed claim 6. 

Claim 64 

Support can be found, e.g., at page 6, line 1 8 through page 8, line 24; at page 
26. Ike 16 through page 27, line 7; and in originally fdcd claim 6. 

Claim 65 

Support can be found, e.g., at page 6, Imes 18 through page 8, line 24; al page 
26, line 16 through page 27, b'ne 7; and in originally filed claims 1 and 6. 

Claim 66-76 

Support can be found, e.g., at page 28, lines 12-17; and above with respect to 
claims 55-65. 

Claim 77-87 

Support can be found, e.g., at page 28, Imes 12-17; and above with respect to 
claims 55-65. 
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CONCLUSION 

It is respectfully submitted that the pending claims are in condition for allowance 
and notification to that elTect is respectfully requested. The Examiner is invited to contact 
Applicants' Representatives, at the below-listed telephone number, if it is believed that 
prosecution of this application may be assisted thereby. 


VIA FACSIMILE 
TRANSMISSION ON 
APRIL 


^2001, 


Date; 


SCO I 


AMM/rgg 


Respectfully Submitted, 

Timothy L. HOOPMAN el al.. 

By their Representatives, 
Mueting, Raasch & Gebhardt, PA. 
P.O. Box 581415 
Minnes^lis, MN 55458-1415 
(612)305-1220 


By: 


\nn M VfiiotiniT ^^^^ ^ 


Ann M. Mueting 
Reg. No. 33,977 
Direct Dial (612)305-1217 
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Ln The Claims 

For convenience, all pending claims are shown below. 

L A master tool for manufacturing a production tool useful to manufacture an 
abrasive article that comprises a major surface having deployed in fixed position Ihereon 
first and second three-dimensional abrasive composites, each of said composites 
comprising abrasive particles dispersed in a binder and having a shape defined by a 
substantially distinct and discernible boundary which includes substantially specific 
dimensions, wherem said first abrasive composite has a first shape having specific fust 
dimensions and said second abrasive composite has a second shape having second 
specific dimensions, wherein each of said abrasive composites has a boundary defined by 
at least four planar surfaces wherein adjacent planar surfaces of one composite meet at an 
edge to define an angle of intersection therebetween, wherein at least one angle of 
intersection of said furst abrasive composite is different from all of the angles of 
intersection of said second composite, said master tool comprising a structure having a 
major surface having a plurality of adjacent three-dimensional shapes projecting 
therefrom, wherem each three-dimensional shape is defined by a substantially distinct 
and disceniible boundary which includes substantially specific dimensions, wherein a 
first three-dhnensional shape has a first shape having specific fust dimensions and a 
second three-dimensional shape has a second shape having second specific dimensions, 
wherein each of said three-dimensional shapes has a boundary defined by at least four 
planar surfaces wherein adjacent planar surfaces of one three-dimensional shape meet at 
an edge to define an angle of intersection therebetween, wherein at least one angle of 
intersection of said first three-dimensional shape is different firom all angles of 
mtersection of said second three-dimensional shape. 
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2. The master tool of claim 1, wherein said three-dimensional shapes comprise 
pyramids, 

3, The master topi of claim 2, ^fvilcrein each said pyramid comprises planar surfaces 
\vhich intersect to form a material-included angle at a distal end of said pyramid, wherein 
said material-included angle is a value from 25° and 90", 


4. The master tool of claim 1, comprised of a melal material. 

5. iTie master tool of claim 4, wherein said master tool surface is nickel-plated. 

6. A master tool for manufacturing a production tool useful to shape an abrasive 
slurry into an array of three-dimensional nonidentical abrasive composites, said tnaster 
tool having a m^or surface extending within a first imaginary plane, said master tool 
being made by a method comprising the steps of: 

(1) determining angles corresponding to feeing right and left planar 
surfaces of adjacent three-dimensional shapes and wherein each of said angles has a 
value as measured between its planar surface and a plane which extends in a normal 
direction to said major surface and contains an edge of said planar surface in contact with 
said major surface, by the following substcps: 

(i) selecting an angle value between, but not including, 0** and 
90° to establish a first right half angle of a first right planar surfece of a first right-side 
three-dimensional shape with a random number generating means capable of randomly 
selecting an angle value between, but not mcluding, 0* and 90°; 

(ii) selecting an angle value between, but not including, 0° and 
90° with said random number generating means to estabUsh a first lefl half angle for a 
first left planar surface of a first lefl-side three-dimensional shape facing said first right 
planar surface of said first right-side three-dimensional shape; 
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(iii) proceeding along a first direction extending linearly within 
said first imaginary plane to a second left planar surface of a second left-side 
three-diniensional shape located adjacent said first left-side three-dimensional sh^ and 
using said random number generating means to select a value between, but not including, 
0^ and 90° to establish a second left planar angle for said second left planar surface; 

(iv) using said random number genemting means to select a 
value between, but not including, and 90** for a second right planar surfece of a second 
right-side three-dimensional shape facing said second left planar surface; 

(v) proceeding along ssdd first direction to a third right-side 
three-dimensional shape located adjacent said second right-side three-dimensional shape; 

(vi) repeating said substeps (i), (ii), (iii), (iv), and (v), in that 
sequence, at least once; 

(2) repeating step (1) except that the angles ai^ determined for left and 
right planar surfeces of adjacent three-dimensional shapes deployed in two adjacent rows 
in a second direction extending linearly within said first imaghaary plane, wherein said 
first and second directions intersect; 

(3) using means to determine, for a given width of said surface of said 
master, locations of grooves required to be cut by a cutting means to form a series of 
intersecting grooves defining a plurality of three-dimensional shapes having said angles 
calculated by steps (1) and (2); and 

(4) providing a cuttmg means to cut grooves in said surface of said 
master in correspondence to said angles calculated by steps (1) and (2) and said groove 
locations determined by step (3) to form a series of mtersecting grooves which define a 
plurality of three-dimensional shapes upraised fiom said surfiace, each of said shapes 
being defined by a distinct and discerm^ble boundary including specific dimensions, 
wherein not all said three-dimensional shapes are identical. 


7. The master tool of claim 6, wherein said right and left half angles each have a 
value between 8' and 45**. 
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8. The master tool of claim 6, wherein said three-diitiensionai shapes comprise 
pyramids. 

9. ITie master tool of claim 6, wherein each said pyramid comprises planar stnfeces 
which intersect to form a material-included angle at a distal end of said pyramid, wherein 
said material-included angle is a value from 25° and 90". 

10. The master tool of claim 6, wherein said cutting means comprises a diamond 
cutting tool. 

1 1 . The master tool of claim 6, comprised of a metal material. 

12. The master tool of claim 6 wherein said major surface is nickel-plated after 
completing said step (4). 

13. The master tool of claim 6, wherein said first and said second directions are 
oriented perpendicular to each other, 

14. A production tool for manufacturing an abrasive article that comprises a major 
surface having deployed in fixed position thereon first and second three-dimensional 
abrasive composites, each of said composites comprising abrasive particles dispersed in a 
binder and having a shape defined by a substantially disHnct and discernible boundary 
which includes substantially specific dimensions, wherein said first abrasive composite 
has a shape having specific first dimensions and said second abrasive composite has a 
second shape having second specific dimensions, wherein each of said abrasive 
composites has a boundary defined by at least four planar surfaces wherein adjacent 
planar surfaces of one composite meet at an edge to define an angle of intersection 
therebetween, wherein at least one angle of intersection of said first abrasive composite is 
diflerent firomall'of the angles of intersection of said second composite, said production 
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tool comprising a structure having a plurality of adjacent three-dimensional cavities form 
on a major surface tliereof, wherein each three-dimensional cavity is defined by a 
substantially distinct and discernible boundary which includes substantially specific 
dimensions, wherein a first three-dimensional cavity has a first shape having specific first 
dimensions and a second three-dimensional cavity has a second shape having second 
specific dimensions, wherein each of said three-dimensional cavities has a boundary 
defined by at least four planar surfaces wherein adjacent planar surfaces of one three- 
dimensional cavity meet at an edge to define an angle of intersection therebetween, 
wherein at least one angle of intersection of said first three-dimensional cavity is different 
from all angles oFintersection of said second three-dimensional cavity. 

15. The production tool of claim 14, wherein said three-dimensional cavities 
comprise geometrical shapes. 

16. The production tool of claim 14, wherein said geometrical sh^es arc selected 
from the group of geometrical shapes consisting of cubic, prigmatic, pyramidal and 
truncated pyramidal shapes. 

17. The production tool of claim 16, wherein each said pyramidal shape comprises 
planar surfaces which intersect lo form a material-included angle at a distal end of said 
pyramid, wherein said material-included angle is a value fit)m 25° and 90°. 

1 8. The production tool of claim 14, comprised of a material selected fit)m the group 
consisting of metal^ metal alloy and plastic. 

19. A production tool useful to shape an abrasive slurry into an array of 
three-dimensional nonidentical abrasive composites, said production tool manufactured 
from a master tool, said master tool being made by a method comprising the steps of: 
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(1) determining angles corresponding to facing right and left planar 
surfaces of adjacent thrce-dimeusional shapes and wherein each of said angles has a 
value as measured between its planar surface and a plane which extends in a normal 
direction to said major surface and contains an edge of said planar surface in contact with 
said major surface, by the following substeps: 

(i) selecting an angle value between, but not including, 0° and 
90'' to establish a first right half angle of a first ri^t planar surface of a first right-side 
three-dimensional shape with a random number generating means capable of randomly 
selecting an angle value between, but not including, 0* and 90°; 

(ii) selecting an angle value between, but not including, 0* and 
90*" with said random number generating means to establish a first left half angle for a 
first left planar surface of a first lefl-side three-dimensional shape facing said first right 
planar surface of said first right-side three-dimensional shape; 

(iii) proceeding along a first direction extending linearly within 
said furst imaginary plane to a second left planar surface of a second left-side 
three-dimensional shape located adjacent said first left-side three-dimensional shape and 
using said random number generating means to select a value between, but not including, 
0** and 90° to establish a second left planar angle for said second left planar surface; 

(iv) using said random number generating means to select a 
value between, but not including, 0** and 90** for a second right planar surface of a second 
right-side three-dimensional shape facing said second left planar surface; 

(v) proceeding along said first direction to a third rigjil-side 
three-dimensional shape located adjacent said second right-side three^unensional shape; 

(vi) repeating said substeps (i), (ii), (iii), (iv), and (v), in that 
sequence, at least once; 

(2) repeating step (1) except that the angles are determined for left and 
right planar surfaces of adjacent three-dimensional shgyes deployed in two adjacent rows 
in a second direction extending lineariy within said first imaginary plane, wherein said 
first^d secondliircctions"interscctl ~' 
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(3) using means to determine^ for a given width or said surface of said 
master, locations of grooves required to be cut by a cutting means to form a series of 
intersecting grooves defining a plurality of three-dimensional shapes having said angles 
calculated by steps (1) and (2); and 

(4) providing a cutting means to cut grooves in said surface of said 
master in correspondence to said angles calculated by steps (1) and (2) and said groove 
locations determined by step (3) to form a series of intersecting grooves which define a 
plurality of thrce-dimetisional shapes upraised fix)m said surface, each of said shapes 
being defined by a distinct and discernible boundary including specific dimensions, 
wherein not all said three-dimensional shapes are identical. 

20, The production tool of claim 14 comprising a roU. 

21 . The production tool of claim 20 comprising a coating rolL 

22, (NEW) A production tool suitable for use in manufacturing an abrasive article coTnp riginp; 
a first and second plurality of cavities, wherein the first pluralitv of cavities each have a 
first geometric shape and first pluralitv of angles forming the geometric shape and the 
second pluralitv of cavities each have a second geometric shape and second pluralitv of 
analcs forming the geometric shape, wherein ai least one of the angles of the first pluralitv 
is diflferent from all of the angles of the second pluralitv of anple^, 

23. (NEW) A production tool suitable for use in manufacturing an abrasive article comprisin|g 
a first second, and third pluralitv of cavities^ wherein the first pluralitv of cavities each 
have a first geometric shape and first pluralitv of angles forming the geometric shape, the 
second pluralitv of cavities each have a second geometric shape and second plurality of 
angles forming the geometric shape, and the third pluralitv of cavities each have a third 
geometric shape and third pluralitv of angles forming the geometric shape, wherein at 
least one of the angles of the fn:st pluralitv is different from all of the angles of the second 
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anrf th^rA plnrfllit y of angles, and wfaerein at least one of the second plurality is different 
jfrom all of the andcs of the first and third plurality of angles. 

24. fNEW^ A production tool suitable for use in manufacturing an abrasive article comprisinp 
a first second, third, and Fourth plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape and first plurality of angles fnrminpr the geometiic shape^ 
the second plurality of cavities each have a second geometric shape and second plurality 
of angles formina the geometric shape, the third plurality of cavities ea r.h hfivp a third 
geometric shape and third plurality of angles forming the geometric shape, and the fourth 
plurality of cavities each have a fourth geometric shape and fourth plurality of angles 
forming the geometric shape, wherein at least one of the angles of the first pluraiitv is 
different from all of tlie angles of the secoin^, third, and fourth plurality nf an plft's^ wherein 
at least one of the second plurality is different from all of the angles of the first third, and 
fourth plurality of angles, and wherein at least one of the third plurality is different fit)m 
all of the angles of the first second, and fourth plurality of angles. 

25. (NEW) A production tool suitable for use in manufacturing an abrasive article comprising 
a plurality of cavities, whereui the cavities each hav e dimftngin Tis defining the cavity, 
wherein at least 10% of pairs oFadiacent cavities have at least one dimension different 
between the two cavities of the pair, 

26, (NEW> A production tool suitable for us^ }t\ mnmifa ctiiring an abrasive article comprising 
a plurality of cavities, wherein the cavities each have dimensions defining the cavity^ 
wherein at least 30% of pairs of adjacent cavities have at least one dimension different 
between the two cavities of the pair, 

27, (T4EW) A production tool suitable for use in manufacturing an abrasive article comprising 
a plurality of cavities, wherein the cavities each have dimensions defining the cavity ^ 

wherein at least 50% of pairs of adjacent cavities have at least one dimension different 

between the two cavities of the pair. 
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28, (NEW) A production tool suitable for use in maaufacturing an abrasive article comprising 
a plurality of cavities, wherein the cavities each have a geometric sb ape^ dimenRinng 
defininpr thft ravi tv. and ane ;1ft<i fnTmin p the geometric shape, wherein the angles are 
diflerent in at least two of the cavities, and further wherein at least 10% of pairs of 
adjacent cavities have at least one dimension different between the two cavities of the pair. 


29. (NEV) A production tool suitable for use in manufacturing an abrasive article comprisina 
a plurality of cavities, wherein the cavities each have dimensions defining the cavitv. and 
wherein at least two adjacent cavities have at least one dimension diiTerent between the 
two cavities. 


30. (KEWO A production tool suitable for use in tnanufa rtnrinfi a n abrasive article comprising 
a plurality of cavities defining at least a first and a second group, wherein a first group of 
cavities has a first shape and a second group of cavities has a second, different, shape, 

31. fNEW) A production tool suitable for use in manufacturing an abrasive ardcle comprising 
a plurality of cavities dejSning at least a first and a second group, \^erein a first group of 
cavities has a first size and a second group of cavities has a second, different, size. 

32. fNEW> A production tool suitable for use in manufacturing an abrasive article comprising 
a plurality of cavities defined by substantiallv distinct and discernible boundaries wliich 
include substantially specific dimensions, wherein a first cavity has specific first 
dimensions and a second cavily has specific second dhnensions. and further wherein each 
of said cavities has a boundary defined bv at least four planar surfaces wherein adjacent 
planar surfaces of one cavity meet at an edge to define an angle of intersection 
tlierebetween. wherein at least one angle of intersection of said first cavity is different 
from all the angles of intersection of said second cavity. 


3'3. rNEW) The production tool of c lairn 7.7 w hich is a coating roll. 
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34. (NEW) The production tool of claim 23 which is a coating roll. 

35. (NEW) The productiOTi tool of claim 24 which is a coatiunp roll. 

36. fNEW The production tool of claim 25 which is a coating roll, 

37. (NEW) The production tool of claim 26 which is a coating lOlL 

38. (NEW) The production tool of claim 27 which is a coating roll. 

39. (NEW) The production tool of claim 28 which is a coating roll. 

40. (NEW) The production tool of claim 29 which is a co atinp mil. 
4L (NEW) The production tool of claim 30 which is a coating roll. 

42. (NEW) The production tool ofclaim 31 which is a coating roll. 

43. (NEW) The production tool of claim 32 which is a coating roll. 

44. (NEW) The production tool of claim 27. which is an engraved metal roll. 

45. (NEW) The production tool of claim 23 which is an engraved metal roll. 

46. (NEW) The production tool of claim 24 which is an engraved metal roll. 

47. (NEW) 'llic production tool of claim 25 which is an engraved metal roll. 

48. (NEW) The production tool of claim 26 which is an engraved metal roll. 


i]026 

Page A-10 


04/20/01 19:43 FAX 612 305 122~ MUETING AND RAASCH 


027 


Appendix A Page A-1 1 

Serial No.: 09/520,032 
Filed: 6 March 2000 

For TOOLS TO MANUFACTURE ABRASTVH ARTICLES 


49. (NEW) The production tool of claim 27 which is an engraved metal 10!!^ 

50. (NEW) The production tool of claim 28 which is an cnaraved metal rolL 

51 . (NEW) The PToductjon tool of claim 29 which is an engraved metal roll. 

52. (NEW) The production tool of claim 30 which is an engraved melal roll. 

53. (NEW) The production tool of clafm 3 1 which is an engraved metal roll. 

54. (NEW) The production tool of claim 32 which is an engraved metal roll. 

55. (NEW) A method of making a production tooK the method co mpri.^iinp! 

creating a design for a productioh tool for maaufacturing an abrasive article, the 
production tool comprisinp a first and second plurality of cavities, wherein the first plurality 
of cavities each have a first geometric shape and first plurality of angles forming the 
geometric shape and the second plurality ofcavities each have a second geometric shape an4 
second plurality of angles forming the geometric shape, herein at least one of the angles of 
the first plurality is different j&om eJI of the angles of the second plurality of angles; and 

forming the production tool using the design. 

56. (NEW> A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the 
production tool comprising a first second ^ and third plurality ofcavities, wherein the first 
plurality of cavities each have a first geometric shape and first plurality of angles forming the 
geometric shape, the second plurality of cavities each have a second geometric shape and 
second plurality of angles form inp; the peometric shape, and the third plurality of cavities 
each have a third geometric shape and third plurality of angles forming the geometric shape, 
wherein at least one of the angles of th first plurality is different fipm all of the angles of the 
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second and third plurality of anpl es, and wherein at least one of the second plurality is 
different from all of the angles of the GxA ap H thirri phi ralitv of angles: and 
forming the production tool using the design. 


57. fNEWl A method of making a uTioduction tooL the method comnrising: 


creating a design for a production tool for manufacturing an abrasive article, the 
production tool comtwrising a first second, third, and fourth plurality of cavities, wherein the 
first plurality of cavities each have a first jgeomctric shape and first plurality of ai)gles 
forming the geometric shape, the second plurality of cavities each have a second geometric 
shape and second plurality of angles formuig the geometric shq pffi, jhe third phiralitY ^f 
cavities each have a third geometric shape and third p hiralit y of angles forming the £eometric 
shape, and the fourth pluiality of cavities each have a fourth geometric shape and fourifa 
plurality of angles forming the geometric shape, wherein at least one of the angles of the first 
plurality is different fit)m all of the angles of the second, third and fourth plurality of angles, 
wherein at least one of the second plurality is diflFercnt fix>m all oFthe angles of the first 
third, and fourth plurality of angles, and wherein at least one of the third plurality is dilYerent 
from all of the angles of the first second, and fourth plurality of angles: and 

forming the production tool using the design. 

58, (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the 
production tool comprising a plurality of cavities, wherein the cavities each have dimensions 
defining the cavity, wherein at least 1 0% of pairs of adjacent cavities have at least one 
dimension different between the two cavities of the pair, and 

forming the production tool using the design. 

59. (NEW) A method of makinp a production tool, the method comprising: 

creating a design for a production tool for manu fartiirinf r an abrasive article, the 
production tool comprising a plurality of cavities, wherein the cavities each have diTnenRinns 
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definin g, the cavitv. whereiTi at least 30% of pairs of adjacent cavities have at least one 
^iTnensi on different between the two cavities of the pair^ and 
forming the production tool using the design. 

60. (NEW^ A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the 
production tool comprising a plurality of cavities, whcrcm the cavities each have dimensions 
defining the cavity, wherein at least 50% of pairs of adjacent cavities have at least one 
dimension different between the two cavities of tiie pair: and 
fniminp thgr production tool using flie design, 

6L (NEW) A method of making a production tool the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the 
production tool comprising a plurality of cavities, wherein the cavities each have a geometric 
shape, dimensions defining the cavity, and angles forming the geometric shape, wherein the 
angles are different in at least two of the cavities, and further wherein at least 10% of pairs of 
adjacent caviLies have at least o r\& ditnen ston different between the two cavities of the pair: 
and 

fnrmin fT the production tppl using the design. 

62. (NEW) A method of making a production tooL the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the 

production tool comprising a plurality of cavities, wherein the cavities each have dimensions 

defining the cavity, and wherein at least two adjacent cavities have at least one dimension 

different between the two cavities: and 

forming the production tool using the design. 


63. (NEW) A method ofmaking a production tooL the method comprising: 

creating a design for a p roduction t ool for manufacturing an abrasive article, the 

production tool comprising a plurality of cavities dcfming at least a first and a second group^ 
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wherein a first group of cavities has a first shape and a secand group of cavities has a second, 
different shape: and 

forming the production tool using the design. 

64. (NEW) A method of making a production tooK the metliod comprising: 

creating a design for a production tool for manufacturing an abrasive article, the 
production tool comprising a nluralitv of cavities dcfip itip; nt lang t a first and a second ^up. 
wherem. a first group 6f cavities has a first size and a second group of cavities has a second, 
different size: and 

fnrmin p fhft production tool using the design. 

65. fl^W) A method of makipg a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the 
production tool comprising a plurality of cavities defined bv substantially distinct and 
discernible boundaries which include substantially specific dimensions, wherein a first cavity 
has specific first dimensions and a second cavity has specific second dimensions, and furlheT 
wherein each of said cavities has a boundary defined bv at least four planar surfaces wherein 
adjacent planar surfaces of one cavity meet at an edge to define an angle of intersection 
therebetween, wherein at least one angle of intersection of said first cavity is different fi'om 
all the angles of intersection of said second cavity: and 

forming the production tool using the design. 

66. (NEW) The method of claim 55. wherein the production tool is a coating roll. 
67, (NEW) The method of claim 56, wherein the production tool is a coating roll. 

68. (NEW) Tlie method of claim 57. wherein the production tool is a coating roll. 

69. (NEW) T^method of claim 58. wherein the production tool is a coating rolL 
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70. rNEWO The method, of claim 59, v^diereia the production tool is a coating roll. 

71. CNEW^ The method of claim 60, herein the production tool is a coating roll. 

72. (NEW^ The method of cimm 61. -^iierein the production tool is a coating roll. 

73. fNEW> The method of claim 62, wherein the production tool is a coatina roll 

74. (NEW) The method of claim 63. wherein the production tool is a coating roll. 

75. (NEW) The method of claim 64. wherein the production tool is a coating roll. 

76. (NEW) The method of claim 65. wticrcin the productioTi tool is a coating roll. 

77. TNEW) The method oFclaim 55, vsiierein the production tool is an engraving roll. 

78. (NEW) The method of claim 56, wherein the production tool is an en pravrnp mll- 

79. (NEW) iTie method of claim 57, wherein the production tool is an engravingr roll, 

80. (NEW) The method of claim 58, wherein the production tool is an engraving roll. 

81. (NEW) The method of claim 59. wherein the production tool is an engraving roll. 

82. (NEW) The metfa nd of rJaim ^n^ whRra in the production tool is an engraving roll. 

83. (NEW) The method of claim 61 . wherein the production tool is an engraving roll. 

84. (NEW) The method of claim 62, wherein the production tool is an engravingjroU. 
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85. rNEW^ The metliod of cl^m 63, wherein the production tool is an engravina idIL 

86. (NEW) The method of claim 64, whereiixthe production tool is an engraving roll. 

87. fNEW> The method of claim 65. wherein the production tool is an engraving roll. 


